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The : Health Effects DlVlSlon RfD/Peer Rev1ew Committee met on

October 14, 1993 to evaluate the . existing. tox1cology' data in
support of Ethion re—reglstratlon and to re-reassess the Reference,

Dose (RfD) for thls chemlcal.

' The RfD for thlS chemlcal was flrst assessed by the Health

TOXIC SUBSTANCES -

reassessed on April 19, 1989. The RfD was verified by the Agency

RfD Work Group on September 16, 1986 and again on May 17, 1989. The
RfD was based on a no-observable effect. level (NOEL) of 0.05

;,;mg/kg/day for'depre551on of plasma chollnesterase activity ObServed fh
~at 0.075 mg/kg/day in.a 21-day study -in human volunteers. .'An
,Uncertalnty Factor. (UF) of 100 was used to-account for.the: 1ntra-¢L

. species variablllty.' Oon this ba51s, the RfD was calculated to be
.0.0005 mg/kg/day._ ‘

th the meetlng of OCtober 14, 1993 the RfD Peer Rev1ew >

;Commlttee ‘was informed that-a new two-year feeding study: in dogsff

was under rev1ew., The . Commlttee determlned that the" ‘RfD .should =

;tremaln ‘unchanged unless: ‘the new dog’ study'prov1des a slgnlficantlyiffh
" lower NOEL than’ the NOEL establlshed in - the human study. ~The -

Committee, however, recommended that "if the,human ‘study” is-used to’ﬁ;{;
.,establlsh the RfD, the UF: should be reduced from 100 to 10" n thlsn~;xﬂ
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basis, the RfD would be 0.005 mg/kg/day. It should be noted that
a regulatory value of 0.002 mg/kg/day had been established for this
chemical by  the World Health Organization (WHO) in. 1990.

. The Conmmittee considered the chronic toxicity/carcinogenicity
study (83-1a and 83-2a) in rats to be acceptable. The NOEL/LOEL in
the chronic tox1c1ty phase of the study were supported by the
findings of a-subchronic toxicity study in rats. The high dose
tested was considered adequate for carcinogenicity testlng The
dose 1levels selected for the carcinogenicity testing in the rat
were based upon the findings of the subchronic testlng The
treatment did not alter the spontaneous tumor profile in this
strain of rats under the testing conditions. The Commlttee
gquestioned the adequacy of the dose .levels tested .in the mouse-
carcinogenicity study (83-2b). Unlike the. rat study, there was no
‘range finding study to support the dose selectlon for the mouse
carcinogenicity study. It was the Committee’s opinion that the
high dose level tested, although not high enough to cause systemic
effects, approached an appropriate level for -carcinogenicity
testing when all the evidence was considered. It was the judgement
" of members of the Committee present that further testing was not
' necessary and would add little to the tox1colog1ca1 profile of this
chemical. This conclusion was based on the follow1ng 1) Plasma
.cholinesterase activity was 51gn1flcantly inhibited in both males
and females of the high dose in this- study, the pattern of
cholinesterase inhhibition for this chemical indicates that RBC and
brain cholinesterases are inhibited at levels slightly hlgher than
"those affect plasma cholinesterase, 2) Plasma chollnesterase is the
same end—p01nt used to set the RfD for thisichemical, 3). Ethlon is
> not structurally related to any known carc1nogen, 4) Ethion is not
mutagenic, - and 5) retesting of such a highly acutely ' toxic
organophosphate is difficult since  early death often precludes
- testing at doses which result in body weight ‘gain or organ weight
decreases. The study was considered to be acceptable and the data
evaluation record was considered to be adequate.L ThHe treatment did
not ‘alter: the spontaneous tumor- profile in this strain. of mice

under the testing conditions. The’ Commlttee, ‘therefore, agreed to

classify the chemical as a "Group E" car01nogen on the ba51s of
these two studles.v ' : . ,

) The Commlttee con51dered the chronlc toxaclty study in dogs o
~ {(83-= 1b)ﬂto be 1nadequate, héwever, the’ Commlttee was - 1nformed that»
_another study was recently submltted to the Agency

‘u’,‘

e Although the Commlttee down-graded the reproduct1Ve tox101ty

h‘\study (83~4) from Core-mlnlmum to’ Core-supplementary data,ythe

. ‘study was’ cons1dered to be adequate for- regulatory purposes, ‘and a.

“4new study would not be needed at this time. - The developmental.tﬁ”

toxicity study in rats (83 3a) and rabblts (83~ 3b) ‘were ‘considered

- acceptable as Core-mlnlmum. The. Committee recommended ‘revision of .
,jgﬁthe maternal and developmental tox101ty “NOEL. and questloned the’j*"
. 151gn1f1cance of the developmental tox1c1ty reported 1n the data”)"




evaluation record of the rabbit study.. There was no evidence,
based on the available data, to suggest that the chemical was
associated with significant reproductive or developmental toxicity
under the testing condltlons.
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B. Material Reviewed:

Material available for review by the Committee included data
evaluation records for a chronic tox1c1ty/car01nogenlclty study in
rats (83-1la), -a 1ong term tox1c1ty study in dogs (83-1b), a
carcinogenicity study in mice (83-2b), - developmental - toxicity
studies in rats and rabbits (83-3a and -3b) and a reproductive
toxicity study in rats (83-4) and the tox- one liner. The Commlttee
focused the dlscu551on on the follow1ng studies:

1. Morrow, L. and Mayhew, D. (1985). Twenty-four month comblned-
oral toxicity and oncogenicity study in rats utilizing ethion (FMC
1240) technical. MRID No. 00148991, HED Doc. 005215, 007033,

Core Classification: Core-minimum data.
'Committee's Conclusions‘and recommendations:

The chemical was tested in Sprague-Dawley rats at 2, 4 and 40 ppm.
The NOEL/LOEL .were considered to be 4 and 40 ppm for depression of
" serum cholinesterase activity. in both sexes. -The Committee agreed

with the reviewer’s evaluation and interpretation of data. The
treatment did not alter the spontaneous tumor profile in this
'strain of rats under the testing. conditions. ', The study was
considered acceptable and the data evaluation record was considered

adequate. This study satisfies data requirement 83-1a and 83-1b of
Subpart F._of the Pest1c1de Assessment Guideline - for chronlc-

2. Morrow, L. D. (1985).'L1fespan oncogenicity study in mice
utlllzlng ethion techn1ca1 MRID No. 00148989 HED Doc. No. 007033.

t

'Core 01a551f1catlon' COre-mlnlmum data'
Commlttee s Conc1u51ons and Recommendatlons.

The . chemlcal was. tested in Charles Rlver CF1 Alblno mice at’ 0. 75
1.5 and 8 ppm. Plasma cholinesterase” inhibition was observed. 1n?
Amales and - females at 8 ppm. No. - other signs of" tox1c1ty ‘wére
observed. The Commlttee questloned the adequacy of the ‘dose levels
tested. in’ the mouse car01nogenlclty study (83~ 2b) Unlike the.rat
study, - there ‘was’ no- range flndlng “study to- support the dose
selectlon -for the mouse carcinogenicity ‘study.: = It was the
Committee’s opinion “that- the. hlgh dose level tested, although not
~high- enough to .cause systemlc effects,'approached an- approprlate_'

:.;1evel for: carclnogenlclty testing when all the evidence was

considered »~Ii ‘was ‘the ]udgemént of members of . ‘the Commlttee

">ﬁpresent that further testlng was not necessary ‘and would add little

ffto the - tox1colog1cal profile of this chemical. This conclusion was
“based ‘on ‘the" follow;ng"l) Plasma ° chollnesterase act1v1ty was

fh,s1gn1f1cantly 1nh1b1ted in both males and females of the high dose

1n thls study, the pattern of chollnesterase 1nh1b1tlon for th1s17

;‘v. L Lo FES o

“: . " - ,,1 . » . ‘,v ,."'.“ v"_ N s .




chemical indicates that RBC and brain cholinesterases are inhibited
at levels slightly higher than those affect plasma cholinesterase,
2) Plasma cholinesterase is the same end-point used to set the RID
for this chemical, 3) Ethion is not structurally related to any
known carcinogen, 4) Ethion is not mutagenic, and 5) retesting of
such a highly acutely toxic . organophosphate is difficult since
" early death often precludes testing: at doses which result in body

‘weight gain or organ weight decreases. The treatment did not -

appear alter the spontaneous tumor profile in. this strain of mice
under the testing conditions. The study was considered to be
acceptable, and the data evaluation record was considered to be
adequate. - This study satisfies data requirement 83-2b of Subpart

F of the Pesticide Assessment Guideline for carcinogenicity testing
" in mice, provide that a . plausible explanatlon for the dose
selectlon 1s made avallable

3. Hartke, Ko (1972),' Two-year chronic oral toxlclty with ethlon
technical in Beagle dogs. MRID No. 00141845, HED Doc. No. 007033. -

"COre'claSSifiéation: COre-supplemehtary data

Commlttee s Conclu51ons and RecommendatlonS'

The study was con51dered lnadequate to satlsfy data requlrement 83-
1b of Subpart F of the Pestlclde Assessment Guideline for chronic
toxicity testing in dogs. The Commlttee was informed that a new
dog study was recently submltted to the Agency..

‘4. Hoberman, A. et al. (1983). Teratogenlc potentlal of ethion
in pregnant Crl:COBS cDh BR Charles River rats. MRID No. 00131852,
HED Doc. No. 003369, '007033.. ’ : :

- Core Classificationf Core‘minimum data‘,
Commlttee 'S Conclus1ons and Recommendatlons"

The chemlcal was’ tested in rats at 0.2, 0 6 and 2. 5 mg/kg/day The.
NOE1l/LOEL for maternal tox101ty were con51dered to be 0.6 and 2.5
mg/kg/day : based -upon increased incidence of hyperactivity. . The
'NOEL/LOEL for developmental- tox1c1ty were cons1dered to. ‘be 0.6 and
2.5 mg/kg/day based = upon lncreased 1nc1dence ‘of delayed
0551f1catlon of pubes. ~The ‘Committee generally agreed with the
_yrev1ewer's evaluation and 1nterpretatlon of data. However,,thef

" Committee con51dered ‘the delayed ossification of ‘pubes to be a

- highly . varlable parameter and should not be’ ‘'used for acute rlsk
. assessment. .This study satisfies data requlrement 83-3a of Subpart
... F of the Pest1c1de.Assessment Guldellne for developmehtal tox101ty

-.testlng 1n rats.fk~f:; PRI RO , o

5. Hoberman, A, et al. (1983).; Teratogen;c potential of ethlon

- _technical adm1nlstered orally via stomach tube to New Zealand white

o rabbits. - MRID No.. 00131853, HED boc.. No. '003369, 007033.




- Ccore Classification: Core minimum data.
Commlttee s Conclus1ons and Recommendatlons-

The chemlcal was tested in New Zealand white rabblts at 0. 6, 2.4

and 9.6 mg/kg/day. The NOEl/LOEL for maternal toxicity ~were
considered to be 0.6 and 2.4 mg/kg/day based upon reduced maternal
.body weight gain and changes in urine color (orange color). . The

'NOEL/LOEL for developmental toxicity were considered to be 2.4 and
9.6 mg/kg/day based upon increased incidence of fused sternebrae.
The Committee disagreed with the NOEL’s as established in the data
‘evaluation record of this study. The Committee considered the NOEL
for developmental toxicity to ‘be 9.6 mg/kg/day, the highest dose
tested since the incidence of fused sternebrae were not significant
on litter basis. The Committee revised the maternal NOEL/LOEL to
2.4 and 9.6 mg/kg/day based upon reduced body weight gain and food
consumption. This study satisfies data requirement 83-3a of
- Subpart F of the Pesticide Assessment Guideline for developmental
toxicity testing iin rabblts.

6. Salmon, C. M. and Enloe,.P V. (1985). Three generatlon
reproductlon study in albino rats with ethion technical. MRID No.
00148990, HED Doc. NO.,005215, 007033. ' ’

Core cla551f1catlon:'éOre minimum data.

Commlttee s Conclu51ons and Recommendatlons'

The chemlcal was tested in New alblno rats at 2 4 and 25 ppm. The
reproductive NOEL was considered to be 25 ppm. The systemic NOEL’
was considered to be 25 ppm in males and 4 ppm in females, based on:
plasma cholinesterase inhibition.. ‘The Committee agreed with the
reviewer’s evaluation and interpretation of data. The Study should
‘remain as supplementary, but no new study will be required at this
‘time. This study. does not _conform with the data requirement 83-4
of Subpart F of. the Pesticide Assessment Guideline for reproductive
toxicity - testing in rats. - However, ‘despite - the"study
deflclen01es, the results may be adequate for regulatory purposes. ,

?




'71prof11e Of thls chemical.” “This conclu51on;

C. Conclusions and Recommendations

1. Reference Dose

The RfD for this chemlcal was flrst assessed by the Health
Effects Division RfD Committee on August 15, 1986 and again
reassessed on April 19, 1989. The RfD was verified by the Agency

RfD Work Group on September 16, 1986 and again on May 17, 1989. The
RfD was based on a no-—observable effect level (NOEL): of 0.05
‘mg/kg/day for depre551on of plasma cholinesterase activity observed
at 0.075 mg/kg/day in a 21-day study in human volunteers. An

Uncertalnty Factor (UF) of 100 was used to- account for the intra-

" species variability.  On this basis, the RfD was calculated to be
- 0.0005 mg/kg/day
In the meetlng of October 14, 1993 the RfD Peer Review

Committee was informed that a new two- year feedlng study in dogs
was under review. The Committee determined that the RfD should
remain unchanged unless the new dog study prov1des a’ 51gn1f1cantly
lower .NOEL than the NOEL established in the human study "~ The
Committee, however, recommended that if the human study is used to
establish the RfD, the.UF should be reduced from 100 to 10. On this
basis, the RfD would be 0.005 mg/kg/day. It should be noted that
. a regulatory value of 0.002 mg/kg/day was established for thls
chemlcal by the World Health Organlzatlon (WHO) in 1990.

',2-,‘ Data Base

The Committee con51dered the chronic tox1c1ty study in dogs

(83-1b) to be 1nadequate, however, the Commlttee was 1nformed that

another study - was recently submltted to the Agency

The Committee cons1dered the chronlc tox101ty/carc1n0gen1c1ty ’
study (83-1a and 83-2a) in rats to be acceptable.  The NOEL/LOEL in -
the chronic toxicity phase of the study were supported by the
findings of a subchronic toxicity study in rats. The high dose

. tested: was considered adequate for carcinogenicity’ testlng The ..
“dose levels selected for the carc1nogen1c1ty testing in the rat
were  based upon the ‘findings of the subchronic testing. “The

. Committee’ questloned the adequacy of the dose levels tested in the
_mouse carc1nogenlclty study . (83- 2b) -Unlike the: rat study, ‘there . -

“A_was no ‘fange .finding study to support the, dose - selectlon .for. theg*d

.fmouse carc1nogen101ty study. It was the. Commlttee’s opinlon thatf

the high' dose 1level ‘“tested, ;although ‘not- ‘high enough to- causeﬁff
systemic: effects, : approached an o approprlate -level ~for”_ ..

.ﬁcarc1nogen1c1ty testlng when all ‘the . eV1dence was;bonsidered._ It

'was the judgement of members: -6f ‘the Committee present that: furtherﬁfﬁf

testing was not necessary and would add little to

‘tox1colog1ca1f'g;:'

 following: 1) ~Plasma: chollnesterase activity-was *'nificantlytﬁff;

‘inhibited 1n/both males and- females of the hlgh d ; his study,"'
“the pattern ,of chollnesterase 1nh1b1t10n fo : '



- indicates that RBC and brain cholinesterases are inhibited at
levels slightly higher than those affect plasma cholinesterase, 2)
Plasma cholinesterase is the same end-point used to set the RfD for
. this chemic¢al, 3) Ethion is not structurally related to any known
carcinogen, 4) Ethion is not mutagenic, and 5) retesting of such a
highly acutely tox1c . organophosphate is difficult sinhce - early
death often precludes testing at doses which result in body weight
. gain or organ weight decreases. The treatment did not alter the
spontaneous tumor profile in this strain of mice under the testing
conditions.

3. Carcinogenicity

In view of the above, the Commlttee agreed to cla551fy the.
chemlcal as a- "Group E" carc1nogen.‘

.

4. Developmental and Reproductlve tox101ty

The. developmental tox101ty study in rats (83 3a) and rabblts
(83-3b) were considered acceptable as Core-minimum. The Committee
recommended revision of the .maternal and developmental toxicity
NOEL and questloned the significance of the developmental toxicity

‘reported in the data evaluatlon record of the rabblt study ’

Although the Commlttee down graded the reproductlve tox101ty‘

study (83-4) from Core-minimum to Core-supplementary .data; the -

study was con51dered to be adequate for regulatory purposes, and a»'
new study would not be needed at thls tlme. ,

. There was no evldence based on. the avallable data to’ suggest”
that the chemical was associated with significant reproductlve or
developmental tox1clty under the testlng condltlons.




